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(54) THROTTLE OPENING JUDGING DEVICE OF INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent erroneous detection of 
throttle opening by arranging a fully closed pressure measuring 
means to measure pressure by a pressure sensor in a pressure 
introducing port upstream of a valve position at fully closed 
time of a throttle valve, and judging idling by comparing a 
detecting value of the fully closed pressure measuring means 
with a prescribed value. 

SOLUTION: When throttle opening is very small, upstream side 
pressure of a throttle valve 5 is close to atmospheric pressure 

and is high, and downstream side pressure is lower than the v ry^c yj 

upstream side pressure, and though the downstream side W * 

pressure becomes high as the throttle opening becomes large, 
the upstream side pressure suddenly reduces at the start of 
opening, and afterwards, it approaches the downstream side 
pressure. In an idling judging condition, first of all, the upstream 
side pressure of the throttle valve 5 is measured by a pressure 
sensor 10, and next, the downstream side pressure is measured 
by a pressure sensor 1 1 , by using this characteristic. Whether 
or not the downstream side pressure is smaller than a certain 

threshold value is judged, and when it is small, whether or not the upstream side pressure is larger than 
the certain threshold value is judged, and when it is large, it is judged as an idle condition. 
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* NOTICES * 

JPO and NCZPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claun 1] Throttle opening judging equipment of the internal combustion engine characterized by 
establishing a pressure inlet in the upstream, comparing with a predetermined value a close-by-pass-bulb- 
completely pressure measurement means to measure a pressure with a pressure sensor, and said close-by- 
pass-bulb-completely pressure measurement means, and performing an idle judging in an internal 
combustion engine's electronics control fiiel injection equipment from the bulb location at the time of the 
close by-pass bulb completely of a throttle valve. 

[Claim 2] Throttle opening judging equipment of the internal combustion engine according to claim 1 which 
detects the pressure of a throttle lower stream of a river, measures this and the pressure measured with said 
close-by-pass-bulb-completely pressure measurement means, and judges throttle opening to be full open 
when deflection is below a predetermined value. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the throttle opening judging equipment in an internal 

combustion engine's electronics control fuel injection equipment. 

[0002] 

[Description of the Prior Art] Performing an internal combustion engine's throttle opening judging 
equipment generally using the output of the throttle sensor with which the shaft of a throttle valve was 
equipped is known. A throttle sensor has in switch the thing which can detect throttle opening to a linear, 
and common close by-pass bulb completely and thing which detects full open. What can detect throttle 
opening to a linear has a resistor, and has the property that resistance changes according to throttle opening 
in the interior of a sensor. Therefore, the judgment of opening is attained by outputting throttle opening and 
an electrical potential difference by proportionality by impressing a fixed electrical potential difference to a 
sensor. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since an internal combustion engine is soon equipped 
with a throttle valve, it is always exposed to heat, vibration, etc. For this reason, the case where the output of 
a SUROTORU sensor could not measure a true value rarely according to an internal combustion engine's 
condition (for example, high rotation heavy load) existed. By vibration of an internal combustion engine, the 
resistor in a sensor might move and, specifically, output fluctuation might be produced. About what is 
carrying out the fuel increase in quantity at the time of acceleration using the output of a throttle sensor, 
when this problem occurs, although the throttle valve is not changing, fuel increase in quantity is performed 
and the fall of torque, an after fire, etc. are caused. 
[0004] 

[Means for Solving the Problem] A pressure inlet is established in the upstream, a close-by-pass-bulb- 
completely pressure measurement means to measure a pressure with a pressure sensor, and said close-by- 
pass-bulb-completely pressure measurement means are compared with a predetermined value, and it 
consists of bulb locations at the time of a throttle-valve close by-pass bulb completely with an idle judging 
means to perform an idle judging. 
[0005] 

[Function] The pressure value detected in the pressure inlet established in the bulb upstream and the relation 
of throttle opening serve as drawing„4 . When a throttle valve is a close by-pass bulb completely, a pressure 
value becomes almost equivalent to atmospheric pressure from drawing 4 . If a throttle valve opens more 
slightly than a close by-pass bulb completely, in a pressure inlet, negative pressure will occur rapidly. 
Furthermore, if a throttle valve is opened and it goes, it comes to be in agreement with the pressure of a 
throttle-valve lower stream of a river. In this invention, this property is used, and when the pressure value of 
a close-by-pass-bulb-completely pressure measurement means is below a predetermined value (negative 
pressure has not occurred), the judgment of a throttle- valve close by-pass bulb completely acts so that it may 
judge with a throttle-valve close by-pass bulb completely. Moreover, when abbreviation coincidence is 
carried out with the pressure of a throttle- valve lower stream of a river, the judgment of full open acts so that 
it may judge with full open. 
[0006] 

[Example] The electronics control fuel injection equipment about this invention is explained based on 
drawing 1 . 

[0007] Air required for an engine 1 enters from the entry section 3 of an air cleaner 2, it passes along an air 
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intake duct 4, passes along the throttle valve 5 which controls the air flow rate attached in the throttle body 
29, and goes into a surge tank 6. Here, air is distributed by the intake manifold 7 which goes to each cylinder 
of an engine 1 direct, and enters in the cylinder of an engine 1 . The temperature of the air inhaled is detected 
by the intake temperature sensor 12. 

[0008] On the other hand, a fuel is attracted and pressurized with a fuel pump 15 from a fuel tank 14, and 
passes along a fuel filter 16, the fuel injection valve 13 prepared in the intake manifold 7 is supplied, and a 
fiiel is injected according to the injection signal from a control unit 28. At this time, the pressure of the fuel 
pressure which acts on a fiiel injection yalve 13 is regulated with the fuel pressure regulating valve 17. The 
fuel pressure regulating valve 17 introduces the negative pressure of an intake manifold 7, and serves to 
always hold the differential pressure in an intake manifold 7 uniformly to fuel pressure. 
[0009] The fuel vapor generated in the fuel tank 14 is collected by the canister 18 temporarily. The collected 
fuel is led to a surge tank 6 via the canister purge valve 19 during operation of an engine 1, is inhaled by the 
engine 1 , and bums. 

[0010] The ISC bulb 8 and the idle rise bulb 9 with which bypass a throttle valve 5 and it is equipped are 
bypassing a throttle valve 5 and controlling an air content by the signal from a control unit 28, and keep idle 

rpm constant. 

[001 1] Exhaust gas is purified with a catalyst 24, and is muffled and emitted by the muffler 25. 
[0012] A control unit 28 calculates the air content which flows into an intake manifold 7 from the 
temperature of the air which is the output of the pressure sensor 10 which measures an upstream pressure 
from a throttle valve 5, and the pressure sensor 1 1 which measures a down-stream pressure, and an intake 
temperature sensor 12, and flows into an intake manifold 7. 

[001 3] Moreover, from the result of having detected the amount of oxygen in the result of an operation of an 
inhalation air content, the detection result from a coolant temperature sensor 26, and exhaust gas with the 
oxygen sensor 23, a control unit 28 calculates the optimal fuel quantity, drives a fuel injection valve 13, and 
supplies a fuel to an engine 1. In consideration of the detection result of a knock sensor 27, ignition is 
similarly performed through an ignition coil 21 and a distributor 22 about ignition timing by the energization 
to the power switch 20. 

[0014] The control unit 28 is constituted including the buses 106, such as a central processing unit 
(henceforth, CPU) 100, a read-only memory (henceforth, ROM) 101, the random access memory 
(henceforth, RAM) 102 that after ignition-key-off equipped with the function to hold the contents, input port 
103, an output port 104, AID converter 105 that changes an electrical potential difference into digital 
quantity, a data bus which connects these, and a control bus, as shown in drawin g 2 . CPU 100 inputs data 
tiirough input port and an A/D converter according to the control program beforehand memorized by ROM, 
and controls an injector, an ISC bulb, etc. which were connected through the output port and the drive 
circuit 107. 

[0015] Below, the detail of this invention is explained from drawin g 3 , drawin g 4 , drawing 5 , and drawin g 
6. 

[0016] D rawin g 3 is the detail drawing of this invention, the pressure of the upstream of a throttle valve 5 is 
measured with a pressure sensor 10, and the pressure of the downstream is measured with a pressure sensor 
1 1 . When the measuring pressure force is set to PIO and PI 1, respectively, the relation between throttle 
opening and each pressure is shown in drawing 4 . 

[0017] When throttle opening is minute, the pressure PIO of the upstream of a throttle valve 5 is closely 
higher than drawing 4 to atmospheric pressure. The pressure PI 1 of the downstream is more sharply [ than 
the pressure PIO of the upstream ] low. Although the pressure PI 1 of the downstream becomes high 
gradually as throttle opening becomes large, the pressure PIO of the upstream becomes low rapidly at the 
begirming of the aperture of throttle opening, and approaches the pressure of the downstream gradually after 
that. 

[001 8] The flow of this invention using this property is shown in drav^dng j^^ R> 5 and diawing 6 . 
[0019] Drawin g 5 is the flow of an idle state judging. First, the pressure PIO of the upstream of a throttle 
valve 5 is measured at step 201. Next, the pressure PI 1 of the downstream of a throttle valve 5 is measured 
at step 202. At step 203, the pressure PI 1 of the downstream is a certain threshold PIDLl 1. It judges 
whether it is small. When large, an idle flag is reset at step 205, but when small, it is step 204, and the 
pressure PIO of the upstream is a certain threshold PIDLl 0. It judges whether it is large. Here, when small, 
an idle flag is reset at step 205, and when large, an idle flag is set at step 206 and it judges with an idle state. 
[0020] Drawing 6 is the flow of a full open condition judging. First, the pressure PIO of the upstream of a 
throttle valve 5 is measured at step 301 . Next, the pressure PI 1 of the downstream of a throttle valve 5 is 
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measured at step 302. At step 303, the difference of the pressure PIO of the upstreara and the pressure PI 1 
of the downstream is calculated. Threshold PWOT with a difference It judges whether it is small. Although 
a fiill open flag is reset at step 304 when large, when small, it is step 305, and a full open flag is set and it 
judges with a full open condition. 



[Effect of the Invention] Since the close by-pass bulb completely of a throttle and full open were detected 
using the pressure sensor according to this invention, incorrect detection of the throttle opening by vibration 
of an internal combustion engine etc. is lost, and it becomes possible to suppress unnecessary air-fuel ratio 
fluctuation. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 5/4/2005 



[0021] 



JP,09-068092,A {D 



GS] 



Page 1 of 3 



* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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(54) THROTTLE OPENING JUDGING DEVICE OF 
INTERNAL COMBUSTION ENGINE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To prevent erroneous 
detection of throttle opening by arranging a fully 
closed pressure measuring means to measure pressure 
by a pressure sensor in a pressure introducing port 
upstream of a valve position at fully closed time of a 
throttle valve, and judging idling by comparing a 
detecting value of the fully closed pressure measuring 
means with a prescribed value. 

SOLUTION: When throttle opening is very small, 
upstream side pressure of a throttle valve 5 is close to 
atmospheric pressure and Is high, and downstream side 
pressure is lower than the upstream side pressure, and 
though the downstream side pressure becomes high as 
the throttle opening becomes large, the upstream side 
pressure suddenly reduces at the start of opening, and 
afterwards, it approaches the downstream side pressure. 
In an idling judging condition, first of all, the 
upstream side pressure of the throttle valve 5 is 
measured by a pressure sensor 10, and next, the 
downstream side pressure is measured by a pressure 
sensor 11, by using this characteristic. Whether or not 
the downstream side pressure Is smaller than a certain 



threshold value is judged, and when it is small, whether 
or not the upstream side pressure is larger than the 
certain threshold value is judged, and when it is large, 
it is judged as an idle condition. 
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